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(54) HEATING DEVICE AND IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heating device 
usable in a wide power source voltage range. 
SOLUTION: In the device, two heaters of the heater 1 05a 
and the heater 105b whose resistance value is severally 
different each other, provided on a base plate 1 03 of a 
heating body 110 being used as a heating device of a film 
system, is respectively made possible to connect with either 
one of an electrode 301 or the electrode 302 by a connector 
at the time of assembling. In such a manner, the heating 
device serves for 1 00V and for 200V by a same unit, 
eliminates the need of preparing two heaters for 1 00V and 
for 200V, and as a result a cost of the device can be 
reduced. 
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JP09-329982A(Okuda) 

[What is Claimed Is] 

1. A heating device having a heating unit, a heat-resistant film one surface of 
which slides against the heating unit while the other surface of which comes into 
contact with the heating target, and a pressure member disposed such that it 
comes into pressure contact with the heating unit via the heat-resistant film, 
wherein the heating target is heated by being caused to move on the heating unit 
together with the heat-resistant film, and the heating unit has multiple heat 
generating elements and includes means that switches the current path leading to 
each heat generating element depending on the power supply voltage. 

2. The invention according to Claim 1, wherein the device includes means to detect the 
power supply voltage. 

3. The invention according to Claim 1 or Claim 2, wherein the device includes means to 
detect whether or not the selected current path is appropriate based on the change in 
temperature that occurs when current is provided to the heating unit. 

4. A heating device having a heating unit, a heat-resistant film one surface of 
which slides against the heating unit while the other surface of which comes into 
contact with the heating target, and a pressure member disposed such that it 
comes into pressure contact with the heating unit via the heat-resistant film, 
wherein the heating target is heated by being cause to move on the heating unit 
together with the heat-resistant film and the heating unit has multiple heat 
generating elements and includes means that switches the current path 
de pending on whether the heatin g tar get is being conveyed or whether no heating 
target is being conveyed. 

5. The invention according to Claim 4, wherein the width of the heated area 
along the direction of conveyance of the heating target is smaller when no heating 
target is being conveyed than when a heating target is being conveyed. 

6. An image forming apparatus that incorporates the heating device according 
to any of Claims 1-5 as an image heating/fusing device that heats and fuses 
unfixed images onto a heating target. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention relates to a heating device and to 
an image forming apparatus that incorporates the heating device as an image 
heating/fusing device. 
[0002] 

[Prior Art] In the prior art, in an image forming apparatus such as a copier, laser 
printer, facsimile machine, microfilm reader printer, image display apparatus, or 
image recorder, an unfixed toner image (unfused image) corresponding to target 
image information is formed using approximate image forming means such as 
electrophotographic, static recording or magnetic recording means and toner, 
which comprises resin or the like that melts when heated, onto an electrofax sheet, 
a static recording sheet, a transfer sheet or printing paper comprising a recording 
medium, via a direct method or an indirect (transfer) method, and the toner image 
is heated and fused by a heating device onto the recording medium surface that 
carries the image thereof as a permanently fixed image. A method often used to 
implement this heating device is the thermal roller method, in which the 
recording medium is held and conveyed by and between a heating roller 
maintained at a prescribed temperature and a pressure roller that is pressed onto 
the heating roller via a resilient layer. 

[0003] A heating/fusing device using this thermal roller method comprises a 
fusing roller incorporating a heating unit such as a halogen heater and a pressure 
roller having a resilient layer and disposed such that it presses against the fusing 
roller. Paper or the like on which a toner image has been transferred is held and 
conveyed~by-and-between-the-pressure-contact-areas-of-the-fusing-roller-and-the 
pressure roller such that the toner image becomes fused onto the paper or the like 
based on heat and pressure. 

[0004] In recent years, in place of the method described above, heating devices 
using a film-based heating method have been proposed in Japanese Laid-Open 
Patents Nos. S63-313182, H2-157878, H4-44075, and H4-204980, for example, 
and put into practical use. 

[0005] These heating devices using the film -based heating method have a 
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construction in which the heating target comprising a toner image and paper or 
the like is placed into contact with a heating unit via a heat-resistant film and is 
moved onto the heating unit together with the film such that the heat of the 
heating unit is transmitted to the heating target, and are utilized as image 
heating/fusing devices capable of 'quick start'. They can also be used in a wide 
range of applications as heating means or devices that heat the heating target, as 
devices that heat recording media carrying images to improve the surface quality 
thereof or devices that perform temporary image fusing. 

[0006] [Problems Addressed by the Invention] However, because the heat 
capacity of the film is small, temperature control in a heating/fusing device using 
the prior art film-based heating method cannot be based simply on the ON/OFF 
state of voltage impressed to a heating unit comprising a halogen heater or the 
like that is used in conventional thermal roller heating/fusing devices, and as a 
result, temperature control is performed based on wavenumber control regarding 
the waveform of the voltage impressed to the heating unit (i.e., several waves to 
several tens of waves are deemed one unit, and the number of half- waves provided 
within one unit is varied), or phase control (i.e., the current ratio in one half-wave 
is varied). 

[0007] Therefore, in general, if the power supply voltage changes, the 
consumed power of the heating unit also changes and the amount of generated 
heat changes accordingly. In particular, because there is a four-fold difference in 
terms of power between 100V and 200V, if the same fusing device is used [for both 
voltages], poor image quality due to insufficient power or an increase in 
temperature rippling may result. 

[0008] Consequently,— the-same-components-cannot—be— used— to-assemble 

heating/fusing devices for 100V power supplies and 200V power supplies, which 
may increase the cost of component management and assembly at the factory as 
well as inventory management cost in connection with distribution and sales. 
[0009] In addition, because such fusing devices require a large amount of 
power when starting up, the resistance of the heating unit is set to a low level, 
which increases the temperature rippling, leading to poor image quality. 
Furthermore, because the supply of power is intermittent due to temperature 
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control, voltage fluctuations may result, causing lamp flickering. 

[00 10] At the same time, if the resistance of the heating unit is set to a high 

level, these problems can be reduced, but because this extends the amount of time 

that elapses before the fusing temperature is reached, the printing time may be 

extended. 

[00 11] An object of the present invention is to provide a heating device that 
can be used for a wide range of power supply voltages, a heating device that can 
realize quick startup without causing poor image quality or lamp flickering, and 
an image forming apparatus that includes such heating devices as fusing devices. 
[0012] 

[Means to Address the Problems] According to a first aspect of the invention 
pertaining to the present application, the object described above is attained by a 
heating device having a heating unit, a heat-resistant film one surface of which 
slides against the heating unit while the other surface of which comes into contact 
with the heating target, and a pressure member disposed such that it comes into 
pressure contact with the heating unit via the heat-resistant film, wherein the 
heating target is heated by being caused to move on the heating unit together 
with the heat-resistant film, and the heating unit has multiple heat generating 
elements and includes means that switches the current path leading to each heat 
generating element depending on the power supply voltage. 

[0013] According to a second aspect of the invention pertaining to the present 
application, the object described above is attained by the invention according to 
the first aspect, wherein means to detect the power supply voltage is included. 
[0014] According to a third aspect of the invention pertaining to the present 
applieation^-the-object described-above4s-attained-by-the-invention-according-to- 
the first or second aspect, further including means to detect whether or not the 
selected current path is appropriate based on the change in temperature that 
occurs when current is provided to the heating unit . 

[0015] According to a fourth aspect of the invention pertaining to the present 
application, the object described above is attained by a heating device having a 
heating unit, a heat-resistant film one surface of which slides against the heating 
unit while the other surface of which comes into contact with the heating target, 
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and a pressure member disposed such that it comes into pressure contact with the 
heating unit via the heat-resistant film, wherein the heating target is heated by 
being cause to move on the heating unit together with the heat-resistant film and 
the heating unit has multiple heat generating elements and includes means that 
switches the current path depending on whether the heating target is being 
conveyed or whether no heating target is being conveyed. 

[0016] According to a fifth aspect of the invention pertaining to the present 
application, the object described above is attained by the invention according to 
the fourth aspect, wherein the width of heated area along the direction of 
conveyance of the heating target is smaller when no heating target is being 
conveyed than when a heating target is being conveyed. 

[0017] According to a sixth aspect of the invention pertaining to the present 
application, the object described above is attained by an image forming apparatus 
that uses the heating device according to any of the first through fifth aspects of 
the invention as an image heating/fusing device that heats and fuses unfixed 
images onto heating targets. 

[0018] In the first aspect of the invention pertaining to the present application, 
because the heating unit has multiple heat generating elements and the current 
paths for the various heat generating elements are switched by the switching 
means depending on the power supply voltage, poor image quality due to power 
shortage or an increase in temperature rippling does not occur. 
[0019] In the second aspect of the invention pertaining to the present 
application, because the switching of the current path for the various heat 
generating elements described in the first aspect of the invention is carried out 
based-on-the-power-supply-voltage-detected-by-means-that-detects-the-power- 
supply voltage, current path switching can be performed in a reliable fashion. 
[0020] In the third aspect of the invention pertaining to the present 
application, because the appropriateness of the current path selection is detected 
by detecting means based on the change in temperature that occurs when current 
is provided to the heating unit according to the first or second aspect of the 
invention, poor image quality due to insufficient power or an increase in 
temperature rippling that may be caused by an error in the current path selection 
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does not occur. 

[0021] In the fourth aspect of the invention pertaining to the present 
application, quick startup is realized by switching the current path in order to 
provide current to a heat generating element having a small resistance when no 
heating target is being conveyed, and poor image quality and lamp flickering due 
to an increase in temperature rippling are eliminated by switching the current 
path such that current is provided to a heat generating element having a large 
resistance when a heating target is being conveyed. 

[0022] In the fifth aspect of the invention pertaining to the present application, 
because the width of the heated area along the direction of conveyance of a 
heating target, which is described in the fourth aspect of the invention, is smaller 
when no heating target is being conveyed than when a heating target is being 
conveyed, the area of contact with the pressure member is small, less heat is 
taken away and the startup time is further shortened. In addition, because such 
width is larger when a heating target is being conveyed than when no heating 
target is being conveyed, the area of contact with the heating target is larger, 
which improves the fusing performance. 

[0023] In the sixth aspect of the invention pertaining to the present 
application, an image forming apparatus using the heating device according to 
any of the first through third aspects of the invention as the image heating/fusing 
device can obtain quality images without any fusing failure regardless of the 
power supply voltage. Furthermore, an image forming apparatus using the 
heating device according to the fourth or fifth aspect of the invention as the image 
heating/fusing device can perform image formation with quick" start capability 

and-without suff ering-f rom-poor-ima ge-quality-or- lamp -flickering. 

[0024] [Description of Preferred Embodiments] Embodiments of the present 
invention are described in detail below. 

[0025] (First Embodiment) A first embodiment of the present invention will 
first be described with reference to Figs. 1 through 3. Fig. 2 shows the key 
components of a laser printer comprising the image forming apparatus of this 
embodiment, and Fig. 3 shows the key components of the fusing device 
incorporated therein. 
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[0026] In Fig. 2, 1 is an organic photosensitive drum comprising an image 
carrier, 2 is a charging roller comprising a charging member, 3 is a laser exposure 
device, 4 is a developing device comprising a developing sleeve, a developing blade, 
single-component magnetic toner and other components, 5 is a cleaning blade, 6 is 
a transfer roller, and 7 is a fusing device. The publicly-known electrophotographic 
process is performed by these main units and images are output. 
[0027] The fusing device 7 comprising the heating device used in this laser 
printer includes a cylindrical heat-resistant film 101, a heater 110 comprising a 
heating unit, and a pressure roller 210 comprising a pressure member, as shown 
in Fig. 3. 

[0028] The heat-resistant film 101 comprises a base layer formed from 
polyimide, polyamide imide, PEEK or the like together with a 2-6 um-thick 
conductive primer layer formed thereon, as well as a surface layer comprising a 10 
um-thick separation layer of fluororesin such as PFA, PTFE or FEP that coats the 
surface for the purpose of offset prevention. 

[0029] The heater 110 basically comprises a substrate 103 that extends along 
the direction perpendicular to the direction of conveyance of the recording 
medium P and is formed from insulating ceramic having a low heat capacity, 
resisting heat generating elements 105 printed on the surface of the substrate 103 
such that they extend along the length thereof, and a temperature, detection 
element 106 such as a thermistor that is disposed such that it is in contact with 
the side of the substrate 103 opposite from the resisting heat generating elements. 
[0030] This heater 110 is supported in a fixed and insulated fashion by a film 
guide (heater stay) 107 having a semicircular transverse cross-section while the 
heat generating elements 105 are exposed. In Fig. 3, 108 is a metal reinforcing 
plate having an inverted TJ-shape that is included in order to prevent deformation 
of the heater unit 120 comprising the heater 103, the thermistor 106, and the 
heater stay 107 when they receive pressure from the pressure roller 110. 
[003 1] The pressure roller 210 comprising the pressure member comprises a 
metal core 201 and a resilient layer 202 formed of silicone rubber, and is pressed 
against the heater unit 120 with a total pressure of 5-8 kgf by pressure means not 
shown. The pressure roller 210 is also driven to rotate in the direction of 
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conveyance of the recording medium P (i.e., counterclockwise) by a drive system 
not shown. As a result, the cylindrical heat-resistant film 101 comes into close 
contact with and moves against the surface of the heat generating elements of the 
heater 110 while rotating around the film guide 107. 

[0032] Temperature control of the heater 110 is performed by a CPU 10 based 
on the output from the temperature detection element 106. The CPU 10 controls 
the provision of current to the heat generating elements 105 from the AC power 
supply 20 via current control means 11 comprising a triac or the like. 
[0033] Based on the above construction, when a recording medium P is held 
between and conveyed through the nip area of the temperature-controlled heater 
unit 120 and the pressure roller 210, the toner image on the recording medium P 
becomes fused thereon. 

[0034] Because the film-based heating method described above can reduce the 
heat capacity of the heater to a fraction of that of the conventional thermal roller 
method of the prior art, and because heat generating elements that quickly 
increase in temperature can be used, the time required for the heated area to 
reach the fusing temperature can be reduced to several seconds. Accordingly, 
so-called on-demand fusing, which was difficult to achieve with fusing devices 
using the thermal roller method, is available. 

[0035] At the same time, however, because the heat capacity of the heated 
area is small, temperature control based on the ON/OFF state of voltage 
impression, which is generally utilized with the thermal roller method, is no 
longer possible. Consequently, in order to perform more precise control of the 
input voltage, temperature control is performed based on phase control or 

wavenumber-eontroL 

[0036] Fig. 1 shows the details of the heating unit. Heat generating elements 
105a and 105b having different resistances are disposed on the substrate 103. The 
heat generating element 105a is used in a 100/115V environment, while the heat 
generating element 105b is used in a 220/240V environment. The resistance of the 
heat generating element 105b is approximately four times that of the heat 
generating element 105a, such that approximately the same amount power can be 
generated for either voltage. 
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[0037] The heating unit is generally prepared by printing and burning 
conductive ink on a substrate. If the width of the heat generating element 105a 
(along the direction of paper conveyance A) is four times that of the heat 
generating element 105b, two heat generating elements having different 
resistances can be prepared at the same time using the same ink. 
[0038] The temperature detection element 106 is disposed roughly in the 
center of the heat generating elements 105a and 105b in terms of the direction of 
paper conveyance A, such that an equivalent response can be obtained regardless 
of which heat generating element is used. 

[0039] Based on this construction, depending on whether the connector (not 
shown) is connected to the electrode 301 or the electrode 302, the same fusing 
device can be made applicable in a 100V or a 200V environment. Therefore, it is 
not necessary to have two different types of heating units, one for a 100V 
environment and the other for 200V environment, which can lead to a reduction in 
the cost of the device. 

[0040] (Second Embodiment) A second embodiment of the present invention 
will now be described with reference to Fig. 4. Again, identical numbers are used 
for the identical components used in the first embodiment, and explanation 
thereof will not be repeated. 

[0041] In the device shown in Fig. 4, the device automatically detects the 
power supply voltage and changes the current path to the heating unit 110 such 
that device operation is possible for a large voltage range without reconnecting 
the connector. 

[0042] In other words, the CPU 10 receives power supply voltage information 
from— a— power— supply— voltage-detection-circuit-401— and— switches-a— relay-400- 
accordingly. As a result, the heat generating element to which current is to be 
provided is automatically selected in accordance with the power supply voltage. 
[0043] The power supply voltage detection circuit may comprise a dipswitch or 
the like that is operated by the user depending on the power supply voltage. 
[0044] (Third Embodiment) A third embodiment of the present invention will 
now be described with reference to Figs. 5 and 6. Again, identical numbers are 
used for the identical components used in the first embodiment, and explanation 
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thereof will not be repeated. 

[0045] With the device shown in Fig. 5, because current is provided to the 
heater when the main switch of the main unit shown in Fig. 2 is turned ON and 
the power supply voltage is determined based on the speed of temperature 
increase at that time, the voltage detection circuit 401 shown in Fig. 4 is omitted. 
Fig. 6 shows the algorithm of power supply voltage estimation. 
[0046] When the main switch is turned ON (step Si), the CPU 10 immediately 
selects the heat generating element 105b for a 200V environment that has a 
higher resistance via the relay 400 (step S2). After the temperature To is read 
from the thermistor 106 (step S3), the CPU 10 begins to supply current to the heat 
generating element at a phase angle of 90°, i.e., at a current ratio of 50% (step S4). 
The temperature Tl is read from the thermistor after a prescribed time At has 
passed following the commencement of current supply (step S5), whereupon the 
current is stopped (step S6). It is then determined whether or not the speed of 
temperature increase (Tl - To)/ At is larger than a prescribed value (step S7). If it 
is, the CPU 10 determines that the voltage is high and selects the heat generating 
element for a 200V environment (step S8), and if it is not, the CPU 10 determines 
that the voltage is low and selects the heat generating element for a 100V 
environment (step S9). 

[0047] The heat generating element for a 200V environment was used in this 
embodiment as the heat generating element to which current is first supplied, but 
it is equally acceptable if the element for a 100V environment is used. The current 
ratio may be larger or smaller than 50% as well. 

[0048] (Fourth Embodiment) A fourth embodiment of the present invention 
will-now-be desGrdbed-with-reference-to-Figr-T^- Again^-identical-numbers-are-used- 
for the identical components used in the first embodiment, and explanation 
thereof will not be repeated. 

[0049] The device shown in Fig. 7 is a fusing device that switches between 
100V and 200V environments by reconnecting the connector (not shown). It has a 
power supply voltage detection circuit 401 and can detect whether or not the 
connector not shown is appropriately connected for the present power supply 
voltage environment. 
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[0050] When the main switch is turned ON, current is supplied to a heat 
generating element at a prescribed current ratio, and the speed of temperature 
increase on the thermistor 106 at that time is detected. The voltage is read from 
the power supply voltage detection circuit 401, and if the value is close to 200V 
and the speed of temperature increase equals or exceeds a prescribed value, it is 
determined that the connector is erroneously connected to the heat generating 
element for a 100V environment and this information is conveyed to the user, 
while if the value is close to 100V and the speed of temperature increase is lower 
than a prescribed value, it is determined that the connector is erroneously 
connected to the heat generating element for a 200V environment and this 
information is conveyed to the user. 

[0051] (Fifth Embodiment) A fifth embodiment of the present invention will 
now be described with reference to Fig. 7. Again, identical numbers are used for 
the identical components used in the first embodiment, and explanation thereof 
will not be repeated. 

[0052] It is possible for the device shown in Fig. 7 to detect the erroneous 
connection of the connector to some extent even if it does not include a power 
supply voltage detection circuit. In other words, after the main switch is turned 
ON and current is supplied to a heat generating element at a prescribed current 
ratio, if the speed of temperature increase on the thermistor 106 at that time is 
extremely small, it is determined that the heat generating element for a 200V 
environment was used for an almost 100V power supply, and conversely, if the 
speed of temperature increase is extremely high, it is determined that the heat 
generating element for a 100V environment was used for an almost 200V power 

supply; 

[0053] When this method is used, while erroneous connection detection 
accuracy decreases somewhat, the power supply voltage detection circuit can be 
omitted. 

[0054] (Sixth Embodiment) A sixth embodiment of the present invention will 
now be described with reference to Figs. 8 and 9. Again, identical numbers are 
used for the identical components used in the first embodiment, and explanation 
thereof will not be repeated. 
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[0055] In the embodiments described above, current is supplied to different 
heat generating elements for different power supply voltages, but in these cases, 
because the heat generating elements are disposed at different positions in terms 
of the direction of paper conveyance A, the heat generating element position 
relative to the nip N shown in Fig. 3 changes, which may lead to a change in the 
fusing performance depending on the power supply voltage. 

[0056] Furthermore, while fusing performance improves as the width of the 
heat generating element increases, because two heat generating elements are 
placed in the same nip, the width of each element is reduced, which may lead to 
deterioration in fusing performance. 

[0057] Accordingly, with this embodiment, the heat generating element 
position relative to the nip does not change when current path switching is carried 
out in accordance with the power supply voltage, as shown in Figs. 8 and 9. 
[0058] Fig. 8 shows the connection when the power supply voltage is low and 
the heat generating elements 131a, 131b on the heating unit 130 are connected in 
parallel. On the other hand, Fig. 9 shows the connection when the power supply 
voltage is high and the heat generating elements 131a, 131b are connected serially. 
Where the heat generating elements 131a, 131b have the identical resistance, the 
total resistance of the heating unit is approximately four times larger in the case 
of Fig. 9 than in the case of Fig. 8. 

[0059] Using this construction, if the same heating unit is used for voltage 
levels ranging from 100V to 200V, poor image quality due to insufficient shortage 
or an increase in temperature rippling can be prevented. 

[0060] Furthermore, because both heat generating elements 131a, 131b 
generate-heat-regardless-of— the-power— supply— voltage— the-heated-area— width- 
increases, which enables superior fusing performance. In addition, the heat 
generating element position does not change regardless of the power supply 
voltage, and therefore the fusing performance does not vary. 

[006 1] The resistance and the width along the direction A of the heat 
generating element 131a and those of the heat generating element 131b may be 
identical or different. 

[0062] (Seventh Embodiment) A seventh embodiment of the present invention 
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will now be described with reference to Fig. 10. Again, identical numbers are used 
for the identical components used in the first and sixth embodiment, and 
explanation thereof will not be repeated. 

[0063] In [the device shown in] Fig. 10, the power supply voltage is detected by 
the power supply voltage detection circuit 401 and the current path of the heating 
unit 130 is switched to the state in Fig. 8 or the state in Fig. 9 by the relay 402 in 
accordance with the detected voltage. 

[0064] (Eight Embodiment) An eighth embodiment of the present invention 
will now be described with reference to Fig. 11. Again, identical numbers are used 
for the identical components used in the first embodiment, and explanation 
thereof will not be repeated. 

[0065] In the device shown in Fig. 11, the heat generating elements 136a, 136b 
on the heating unit 135 are placed side by side, and by connecting them via a relay 
403 in parallel when the power supply voltage information from power supply 
voltage detection circuit 401 indicates low voltage and serially when such 
information indicates high voltage, the total resistance of the heating unit 135 is 
changed such that when the power supply voltage is low, a large amount of power 
is obtained, and when the power supply voltage is high, temperature rippling is 
minimized. 

[0066] In addition, using this method, the heated area width is large and the 
heat generating element position does not vary. Because the heat generating 
elements 136a, 136b have the same resistance, the total amount of resistance of 
the heating unit 135 when the current path is switched doubles. 
[0067] (Ninth Embodiment) A ninth embodiment of the present invention will 
now-be-described-with-reference-to-Figs^-l-2-and-13,-Again 5 - identical-numbers-are- 
used for the identical components used in the first and eighth embodiments, and 
explanation thereof will not be repeated. 

[0068] [The device shown in] Figs. 12 and 13 was devised in order to make the 
change in the total resistance of the heating unit 140 when current path switching 
is carried out larger than for [the device shown in] Fig. 11. 

[0069] Fig. 12 shows the connection method used when the power supply 
voltage is low, i.e., near 100V, and Fig. 13 shows the connection method used when 
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the power supply voltage is high, i.e., near 200V. 

[0070] The total amount of resistance of the heating unit 140 when the current 
path is switched increases by a factor of four. 

[0071] (Tenth Embodiment) A tenth embodiment of the present invention will 
now be described with reference to Figs. 14 and 15. Again, identical numbers are 
used for the identical components used in the first embodiment, and explanation 
thereof will not be repeated. 

[0072] [The device shown in] Fig. 14 obtains a large amount of power to reduce 
the startup time by reducing the total resistance of the heating unit 150 at 
startup before the paper enters the nip, and prevents temperature rippling and 
lamp flickering by increasing the total resistance of the heating unit 150 once the 
fusing temperature is reached. 

[0073] A current control element 153 is turned OFF while current control 
elements 152, 154 are turned ON in order to connect the heat generating elements 
151a, 151b in parallel at startup. When this is done, it is acceptable if the current 
control element 152 is used to adjust the current ratio via phase or wavenumber 
control. 

[0074] When the fusing temperature is reached, the current control elements 
152, 154 are turned OFF and the current control element 153 is turned ON, and 
based on the output from the thermistor 106, the current ratio is changed via the 
current control element 153 such that control is performed to maintain a constant 
temperature. 

[0075] Fig. 15 shows the temperature change E when the present invention is 
used and the temperature change F when it is not used. 

[0076] (Eleventh—Embodiment) -An eleventh -embodiment - of--the present 

invention will now be described with reference to Fig. 16. Again, identical 
numbers are used for the identical components used in the first embodiment, and 
explanation thereof will not be repeated. 

[0077] In the device shown in Fig. 16, the heat generating element 161a on the 
heating unit 160 is prepared such that it is narrow along the direction A and has a 
low resistance, while the heat generating element 161b is prepared such that it is 
wide along the direction A and has a high resistance. 
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[0078] Using this device, current is provided via the heat generating element 
161a having a low resistance via current control means 163 at the time of startup, 
and once the fusing temperature is reached, current is supplied via the heat 
generating element 161b having a high resistance via current control means 162. 
[0079] Quick startup and minimal temperature rippling and lamp flickering 
can be obtained in this case as well. 

[0080] Furthermore, according to research by the inventor, the time required 
before the fusing temperature is reached decreases as the heat generating 
element width decreases because the area of contact between the heat generating 
element and the pressure roller becomes smaller and less heat is taken away. 
[0081] Furthermore, fusing performance increases as the heat generating 
element width increases because the area of contact between the heat generating 
element and the paper increases, making it easier for the heat to be transmitted 
to the paper. 

[0082] In general, if one heat generating element is used and improvement in 
fusing performance is sought, the startup time increases, but if the heat 
generating element width is changed by switching of the current path, as in this 
embodiment, both goals can be met. 

[0083] (Twelfth Embodiment) A twelfth embodiment of the present invention 
will now be described with reference to Fig. 16. Again, identical numbers are used 
for the identical components used in the first embodiment, and explanation 
thereof will not be repeated. 

[0084] Using the device shown in Fig. 14, the heated area width can be 
changed between the startup time and when paper is being conveyed as well. 

[0085] -At-startup— the-cur-rent-Gontrol-elements-1-53— 154-are-turned-OF-F-and- 

the current control element 152 is turned ON such that current is provided to the 
heat generating element 151a only, and after the fusing temperature is reached, 
the current control elements 152, 154 are turned OFF and the current ratio is 
adjusted by the current control element 153 in accordance with the output from 
the thermistor 106. 

[0086] The width of the heated area at startup is reduced and efficient startup 
can be achieved in this case as well. Fusing performance is also good. Because the 
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total resistance of the heating unit 150 at startup is lower than during paper 
conveyance, startup can be achieved quickly and temperature rippling and lamp 
flickering during paper conveyance are also minimal. 

[0087] (Thirteenth Embodiment) A thirteenth embodiment of the present 
invention will now be described below. In the embodiment described above, when 
the current path is switched such that the width of the heated area is reduced 
between sheets during continuous paper conveyance, the heat is prevented from 
being conducted away by the pressure roller between sheets and the fusing 
temperature can be maintained with a small amount of power. 
[0088] [Effect of the Invention] As described above, using the invention 
according to the first aspect of the invention pertaining to the present application, 
because the heating unit has multiple heat generating elements and the invention 
includes means that performs switching between current paths corresponding 
thereto depending on the power supply voltage, heating/fusing devices for 100V 
power supplies and for 200V power supplies can be assembled using common 
components, and therefore component part management and assembly costs at 
the factory, as well as inventory costs in connection with distribution and sales, 
can be reduced. In addition, the same device can be used to accommodate a large 
range of power supply voltages, and poor image quality due to insufficient power 
or an increase in temperature rippling can be eliminated. 

[0089] Using the invention according to the second aspect of the invention 
pertaining to the present application, because the invention according to the first 
aspect includes means that detect the power supply voltage, the current path for 
the appropriate heat generating element is selected at all times, poor image 
quality-due-to-insufficie^ 

eliminated, and the task of setting a current path during the assembly process can 
be eliminated. 

[0090] Using the invention according to the third aspect of the invention 
pertaining to the present application, because inappropriate current path 
selection can be detected based on the change in temperature that occurs when 
current is provided to the heating unit of the invention according to the first or 
second aspect, erroneous operation of the device can be prevented. 
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[0091] Using the invention according to the fourth aspect of the invention 
pertaining to the present application, because the heating unit has multiple heat 
generating elements and the invention includes means that switches the current 
path between when a heating target is being conveyed and when no heating target 
is being conveyed, the print speed is increased, and poor image quality due to an 
increase in temperature rippling, as well as lamp flickering due to power supply 
voltage fluctuations, can be prevented. 

[0092] Using the invention according to the fifth aspect of the invention 
pertaining to the present application, because the width of the heated area along 
the direction of conveyance of the heating target is smaller when no heating target 
is being conveyed than when a heating target is being conveyed, the area of 
contact with the pressure member is small and therefore less heat is taken away, 
and the startup time can be further reduced. In addition, because the width is 
larger when a heating target is being conveyed than when no heating target is 
being conveyed, the area of contact with the heating target is large and fusing 
performance can be improved accordingly. 

[0093] Using the invention according to the sixth aspect of the invention 
pertaining to the present application, an image forming apparatus using the 
heating device according to any of the first through third aspects of the invention 
as the image heating/fusing device enables quality images to be obtained without 
any fusing failure regardless of the power supply voltage. Furthermore, an image 
forming apparatus using the heating device according to the fourth or fifth aspect 
of the invention as the image heating/fusing device can perform image formation 
with a quick-start capability and without causing poor quality images or lamp 

flickering. 

[Brief Description of the Drawings] 

[Fig. l] A block diagram of the heating unit and temperature control unit 
pertaining to a first embodiment of the present invention. 

[Fig. 2] A vertical cross-section of the image forming apparatus of the first 
embodiment of the present invention. 

[Fig. 3] A vertical cross-section of the heating device of the first embodiment of the 
present invention. 
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[Fig. 4] A block diagram of the heating unit and temperature control unit 
pertaining to a second embodiment of the present invention. 

[Fig. 5] A block diagram of the heating unit and temperature control unit 
pertaining to a third embodiment of the present invention. 

[Fig. 6] A flow chart showing the algorithm of power supply voltage detection 
means of the third embodiment of the present invention. 

[Fig. 7] A block diagram of the heating unit and temperature control unit 
pertaining to a fourth and fifth embodiment of the present invention. 
[Fig. 8] A block diagram of the heating unit and temperature control unit 
pertaining to a sixth embodiment of the present invention. 

[Fig. 9] A block diagram of the heating unit and temperature control unit 
pertaining to the sixth embodiment of the present invention. 

[Fig. 10] A block diagram of the heating unit and temperature control unit 
pertaining to a seventh embodiment of the present invention. 

[Fig. 11] A block diagram of the heating unit and temperature control unit 
pertaining to an eighth embodiment of the present invention. 

[Fig. 12] A block diagram of the heating unit and temperature control unit 
pertaining to a ninth embodiment of the present invention. 

[Fig. 13] A block diagram of the heating unit and temperature control unit 
pertaining to the ninth embodiment of the present invention. 

[Fig. 14] A block diagram of the heating unit and temperature control unit 
pertaining to a tenth embodiment of the present invention. 

[Fig. 15] A drawing showing the heating unit total resistance value and change in 
temperature in the apparatus shown in Fig. 14. 

[Fig.— -1-6]— A— block— diagram— of— the— heating— unit-and— temperature-control— unit 

pertaining to an eleventh embodiment of the present invention. 

[Symbols] 

7 Fusing device (Heating device) 

10 CPU (Current path switching means, current path switching error 
detection means, power supply voltage detection means) 
101 Heat-resistant film 

105, 105a, 105b, 131a, 131b, 136a, 136b, 151a, 151b, 161a, 161b Heat 
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generating element 

110, 130, 135, 140, 150, 160 Heater (Heating unit) 

153, 154 Current control element (current path switching means) 

162, 163 Current control means (current path switching means) 

210 Pressure roller (Pressure member) 

400, 402, 403 Relay (Current path switching means) 

401 Voltage detection circuit (Power supply voltage detection means) 

P Recording material (Heating target) 

Drawings 
Fig. 3 

To power feeding unit of heat generating elements (105) 
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